
Dear Sir: 


This letter summarizes the information which we obtained during 
our meeting with Application Engineer, at the 

on July 19, 1961, in connection 

The electric motors used in the Model 1 and Model 2 incinerators 
fit into the following three categories, which have different service 
characteristics: 

(1) Three-phase, 208,220/440-volt, 5°/60-cycle 
dual-frequency, dripproof, standard Class A 
induction motors such as your 7-l/2-hp and 

2-hp motors which are suitable for your applica¬ 
tion at altitudes up to 15,000 ft. 

(2) Single-phase, 115/230-volt, special 50/60-cycle 
dual-frequency, dripproof, capacitor-start, 
standard Class A induction motors such as your 
special 2-hp motor which is presently adequate 
for your application at altitudes up to 3*300 ft. 

By redesigning and adding Class B insulation, GE 
can build this motor to satisfy your requirements 
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(3) Single-phase, 115/230-volt, either 50-cycle or 
60-cycle single-frequency, dripproof, capacitor - 
start, standard Class A induction motors are 
suitable for altitudes up to 8,000 ft. GEE recom¬ 
mends this type of single-frequency motor for 
consideration in preference to the above special 
duail-frequency motor, partly because the special 
motor is a compromise design and partly because 
you can have more than one motor supplier if you 
can use the widely available, standard, single¬ 
frequency motor. Presumably, this type of standard 
motor could also be redesigned to meet your needs 
at altitudes between 8,000 and 15,000 ft. 

Three-Phase Motors 


The present 7~l/2-hp and 2-hp, three-phase, standard motors have 
Class A insulation which permits a maximum temperature of 105 C (220 F) in 
the windings during operation. This provides for use at maximum ambient 
temperatures of 40 C (104 F); and thus allows for a temperature rise of 
50 degrees C ($K) degrees F) from resistance and an additional 15 degrees C 
(27 degrees F) for hot spots in the windings (40 C + 50 degrees C + 15 degrees C 
105 c). However, the 15-degree-C hot-spot allowance represents a safety factor 
and should be eliminated from consideration (by subtraction) when the 
temperature of the windings is checked with a thermometer or thermocouple. 

Thus, a maximum measured winding temperature of 40 C + 50 degrees C = 90 C 
or 194 F is allowable, and the maximum temperature of the outside housing is 
less than 194 F. 
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The temperature rise from resistance increases as the applied load is 
increased, and is somewhat higher for 50-cycle operation than for 60-cycle 
operation. At rated horsepower, the temperature rise is 40 degrees C 
(72 degrees F) at 60-eycle operation and 50 degrees C (90 degrees F) at 
50-cycle operation. 

In general., when these three-phase motors are operated on 60-cycle 
current, at altitudes up to 3,300 ft, at an ambient temperature of 40 C 
(104 F), and at rated voltage ± 10$ and rated frequency ± 5$, they will deliver 
rated horsepower times a service factor (SF) of 1.15* Also, when operated on 
50-cycle current, with the other conditions as indicated above, they will 
deliver rated horsepower times a SF of 1.0. In addition, if the ambient 
temperature is less than 40 C (104 F), both SF's will increase. For example, 
at 25 C (77 F) ambient temperature the SF*s are increased by about 10 per cent; 
thus, for 60-cycle operation the SF is 1.25* and for 50-cycle operation, 1.10. 

Beyond the general performance characteristics just mentioned, specific 
motors such as your three-phase 7-1/2 hp and 2-hp units have reserve capacity 
which allows their vise at rated horsepower at altitudes above 3*300 ft. 

However, nor mally at higher altitudes, the decreased air density provides less 
effective cooling of the motors and consequently necessitates de-rating of the 
motors unless the specific designsprovide such reserve capacity. 

For your three-phase 7"l/2-hp motor, this reserve is sufficient to 
provide for using the motor to obtain 7.5 x 1.15 = 8.6-hp output at altitudes 
up to 15,000 ft for ambient temperatures up to 40-C (104 F) and at rated 
voltage ± 10$ for 60-cycle operation only. When this motor is operated; with 
50-cycle current under the same ambient temperature and voltage as above, the 
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rated output of 7**l/2 hp can be maintained at altitudes up to 8,000 ft. 

(This should reassure you that the present motor installed at the 7,600-ft site 
is adequate for the 16-7/8-in.-diameter blower wheel, which requires 5*6 hp 
at 2,900 rpm.) Above 8,000 ft the power which can be provided is reduced below 
7-l/2 hp, but is still 5*6 hp at 15,000 ftj this is sufficient to drive the 
maximum-sized blower wheel (17-l/2-in. diameter) with the damper wide open. 
Therefore, the present standard 7 - l/2-hp motor with Class A insulation appears 
to be adequate for your application under continuous use: (l) at all 
altitudes up to 15,000 ft, (2) at either 5 0- or 60-cycle operation, (3) at 
ambient temperatures up to 40 C (104 F)> (^) at rated frequency ± 5and 
(5) at rated voltage ± 10$. In addition,- this motor will tolerate occasional 
use at voltages as low as 20 per cent below rated voltage for periods of time 
up- to 2 hours without appreciable shortening of the life of the motor. With 
regard to the life of electric motors, 10 years is considered a reasonable ex¬ 
pected life. For each 10-degree-C increase in Winding temperature above the 
maximum temperature of 105 C for motors with Class A insulation, the motor life 
is shortened by about 50 per cent. ' 

For your 3-phase 2-hp motor,- the design reserve is even greater than 
that for the 7-l/2-hp motor. At altitudes up to 15,000 ft, this motor will 
deliver 2.0 x 1.15 = 2.3 hp under 60-cycle operation, and 2.0 hp- under 
50-cycle operation, under-the same conditions of ambient temperature, over and 
under voltage, and frequency variation as indicated above for the 7-l/2-hp 
motor. ’ ........ 


Further, in regard to three-phase motors, only a small change of 
motor speed occurs when the applied load is increased. For example, the 7-1/2- 


hp motor has speeds as follows: 
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Load, 

Speed, 

JZ B— 

,?ff.. 

0 

3,600 

7-1/2 

3,535 

9 

3,500 

10 

3,480 

12 

3,410 

These minor changes in speed over the 

normal range 
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noticeable change in blower output. . 

Single-Phase Motors 

Your present special, dual-frequency, 2-hp-motor is adequate for 
its application at altitudes up to 3, 300 ft when operated with either 50- or 
60-cycle current. This motor was.designed and built to represent a conpremise 
for both 50- and 60-cycle operation and therefore has little reserve 
capacity. Furthermore, it is available only from GEj this represents a sole- 
source situation contractually, and also could cause a delay in procurement in 
the event of a strike at that plant. 

As a result of our discussion concerning methods of maintaining rated 
power at altitudes above 3,3°0 ft. 


replied by wire the 


following day that such a dual-frequency motor could be operated up to 15,000 ft 
if it were modified to incorporate Class B insulation and thus permit tie 
allowable winding temperature to be increased by 20 degrees C. This 
modification would change the model number which would be assigned at the time 
GE received an order for the motor from you. We did not discuss the cost of 
a motor of this type that was provided with Class B insulation; but, catalogue 
data show that the cost would be somewhat higher. 
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On the other hand, most of your needs for a 2-hp single-phase motor 
could he met by using a standard, Glass A insulation, single-frequency motor 
which is available from several motor manufacturers. Of course, this would 
require that you know in advance the frequency of the electric power supply 
at the incinerator site. Standard motors available for either 50- or 60- 
cycle current are rated at the full 2 hp at altitudes up to 8,000 ft. 
Presumably, these motors could also be redesigned, using Class B insulation, 
to meet your needs at altitudes between 8,000 and 15,000 ft. 

recommended that a standard single-frequency motor be used 
instead of the special, dual-frequency motor, whenever possible. 


Other Factors Regarding Purchase of 
Motors, Standby Generators, 
and Controls 


Both standard and special motors produced by GE.have the same factory 
delivery time of about 3 weeks. All GE motors are subject to 100 per cent 
q ual ity control both on the parts and on the assembled motorsj further, each 
motor is operated under the conditions marked on the nameplate of the motor. 

When you order motors, the following should be specified: 

(1) Voltage and phase 

(2) Frequency 

(3) Altitude of intended operation 

(4) Maximum ambient temperature . 

(5) Actual horsepower required 

(6) Type of motor shaft required. 
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In our discussion of the selection of adequately sized standby 
generators for your motor-blower : assemblies, 


showed us how the 


code numbers of the motors tied in with values for the starting Kva per hp, as 
found on page 86 of the GE Bulletin Wo. GED-I69I. In addition. Table 3 in the 
Onan bulletin, and other data in the Kohler and Fairbanks-Morse catalogues were 
discussed. Seme difference of opinion seems to exist among the various 
generator manufacturers with regard to selection of appropriately sized units. 
Factors from 2.0 to 3.6 are used as multipliers of horsepower to determine Kw 
rating of the standby generator, and these 'still do not recognize the altitude 
factor. Our previous recommendations of 3*5" to 5.0-Kw-capacity units for the 
2-hp motor and 10- to 15-Kw-capacity units for the 7~l/ 2 -hp motor were 
regarded by as being too low. He suggested 10- and 20-Kw- 


capacity units for the 2-hp and 7-l/2-hp motors, respectively, to provide for 
some reserve. It would now seem advisable for you to review the whole 
situation, including the altitude factor and.your apparent need to provide 
reserve generating capacity for lighting or other uses, before you make your 
final decision as to sizes of standby generators. 

The effect of altitude on the operation of the heater elements in 
magnetic starters was also discussed briefly; Iwas unable to 


advise us on what changes might be needed in the size of heaters used, to 
compensate for altitude. Subsequently, we have asked three local manufacturers* 
representatives about- this and the Allen-Bradley representative is now 
waiting for an answer from the factory. As soon as we get the information, we 
shall transmit it to you. 
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Table 1 is a summary of motor and starter data pertinent to the 
Model 1 and Model 2 incinerators. Each of the three columns shows 
(l) motor characteristics, (2) starter size, and (3) holding-coil numbers and 
heater-element numbers for various electrical conditions. The,model numbers 
of the GE 2-hp motors will subsequently have to be changed; the present 
motors were ordered with a double shaft extension which is no longer needed.' 
However,. the extra length of shaft on the normal drive end- of the 2-hp motor • 
is still needed to fit the wheel of the No. 17 MW blower. «... 

As you will notice, the full-load current is higher on 50-cycle than 
on 60-cycle frequency. Ordinarily, this would require that the number of the 
heater used be higher for 50-cycle use. However, in-your application, the 
load on the motor is less at the 50-cycle blower speed; therefore,the same- 
heater element can be used for both frequencies at a given voltage. It is 
emphasized that any possible effect of altitude on the selection of heater 
size- is not, shown in Table 1. We shall discuss this with .you when we receive 
the appropriate.information from Allen-Bradley. , 

The single-frequency, single-phase .2-hp motors discussed in this 
letter are not shown in Table 1. However, the same kind of magnetic starter, 
holding coils, and heater elements would be used-with single-frequency motors 
as are shown, respectively, in Table 1 for the dual-frequency motor. , 

If you have questions or comments concerning the visit to the GE 
plant, please let us know. - 


Sincerely, 


ABW:mlm 
In Triplicate 
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TABLE 1. SUMMARY OF MOTOR AMD STARTER DATA FOR 
THE MODEL 1 AND MODEL 2 INCINERATORS 




Model 1 

Model 2 

Motor 

HP 

7-1/2 

2 

2 

Phase 

Three 

Three 

Single 

Voltage 

208,220/440 

208,220/440 

H5/23O 

Frame No. 

215 

184 

’184 

Shaft dia., in. 

1-1/8 

7/8 

7/8 

Shaft length, in. 

Standard 

3-1/2 

3-1/2 

Present GE Model 

5K215AG1 

5K184AG1897 

5KC184AG120 

Present GE Type 

K 

K 

KC 

Present GE Code 

G 

K 

J 

Frequency, cycles 

60 50 

60 50 

60 50 

Speed, rpm 

3,500 2,900 

3,500 2,915 

3,500 2,950 

Full-load current 




Lower voltage, amp 

20 20+ 

5.6 6.2 

20.8 27.O 

Higher voltage, amp 

10 10+ 

2.8 3*1 

10.4 13.5 

Temperature rise, C 

4o 50 

4o 50 

50 50 

Service factor 

1.2 1.0 

1.2 1.0 

1.0 1.0 

Magnetic Starter 

Three phase 

Three phase 


Allen-Bradley, Bulletin No. 

709 

709 

709 SP 

Size No. 

1 

0 

1 

Form No. 

1 ’ 

1 

1 

Type No. 

1 

1 

1 

Frequency, cycles 

60 or 5° 

60 or 50 

60 or 50 

Allen-Bradley Holding Coils 

Frequency, cycles 

60 50 

60 50 ' 

60 50 

110 volts. Coil No. 

- 

- 

1L257* 1L289* 

220 volts. Coil No. 

1L06 IL07 

OL06 OLO7 

IL257* 11289* 

440 volts. Coil No. 

1L11 1112 

0111 0112 

- - 

Allen-Bradley Heater Elements 

Frequency, cycles 

60 or 50 

60 or 50 

60 or 50 

110 volts. Heater No. 

- 

- ' 

N-39 

220 volts. Heater No. 

N-39 

N-25 

N-31 

440 volts. Heater No. 

N-31 

N-18 



*Coils No. 1L257 and 1L289 are dual-voltage coils with three wire leads. All 


other coils are of the single-voltage type with two wire leads. Allen-Bradley 
may substitute single-voltage coils having a different stock number for the dual- 
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the research 


w>* 


2 incinerator 



1 tee e<p 

had .been constructed and fab 

m test as 

with a 

received on February 33; the iMlilfilji with & 

motor* ms received oaM&reh 0* ■ A. review of Overseas electric* 
ms «to. issle to explore the need '§m aotor^hiosfer msm$M.e$ 
the hm typos already provided. It im fwl that either fhe 
single^phase or 3*phe,se motors described above would he suitable 

such as lS0/2S0*volt* 

we of a special motor which can he i^ufsctured in the 
W #tf p^esat fln$.$Kui Mali lit without aftoMag 

the blower. 

Fabrication ■#£ the two raefcor-biomr compartments was resumed ill: mid* 
an extension of fhe program ;wt authorised. At end of the 


attached t© the c&favt$tim*i&w&w eesiloa* me derated in 
course of a 

‘ % «H. 

IM.fi* fto. RR. It consisted of 



CONFIDENTIAL 


Declassified in Part - Sanitized Copy Approved for Release 2012/09/18 : CIA-RDP78-03642A001600040071-2 





Declassified in Part - Sanitized Copy Approved for Release 2012/09/18 : CIA-RDP78-03642A001600040071-2 

W' 1 orcunLi 

4 August iT*. 1961. 


two .parifi; III the provision of a suitable, emergency power source for the 

two aotor^hlovmr ectepastaents of the ^receat Modcl 2 incinerator, and 

(2) 'the investigation if the effect of altitude on the burning capacity of both 

As an ^nfergeacy gmyer wore#, # small gasoline engine wm initially 

' ; ' ’"' " ' 

coat of available diesel 


had fee# started" #ad -a & 

y" '*■' ; t ;‘ , t 'v 'i-' ■ d,‘ i;r. ■ ; ( *. * ■; _ , 

been selected when adscisiaato hold tpon this part or the prcgrardvaa 
aieii during the meeting wiidi you on Hay I®* At that time 


engines tt,pr$fp# a basis for' afarftof; fevie&f or the safety 
power fco* both' "the Modei | and Model 2 iacinefators. 


were discaseed at: 


m t 

he 



tuS ; 


' the 

! e: 

erat 

lOi 

r p& 

as 



from the blotter perfomance data and the knaWn flow t< 
incinerator. it is fairly certain that the burning .sea 
least by m amount carresponding to this predictable j 
mass air flow. Second, if I# possible that;# further 


resistance of the •• 
irate would decrease at 

‘ • ■' v ‘ • ' 1 =• ’ ' ' ' * / 

s percentage decrease in 
if dccraiae in the burning 
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2 ABII 5 1 . Data an Selected Bnergency Standby* 
Power Sources 



Arrangement 

For Model 1 # With 
7 -l/ 2 -hp Motor 

For Modd 2 # With 
2 -hp Motor 

(1) 

Gasoline engine with belt drive 
{base, belt drive# and remote 
fuel tank) 




Cost 

Weight 

Make of engine 

Engine horsepower 

$800 

1,000 lb 
Wisconsin 
12-1/2 

$200 

100 lb 

Briggs & Stratton 

k 

(2) 

Diesel engine (Fairbanks# 

Morse) with belt drive (base# 
belt drive# end fuel tank on 
engine) 




Cost 

weight 

Engine horsepower 

$1,500 

800 lb 

10-1/2 

$780 

600 lb 

5*lA 

< 3 > 

Gasoline- engine AC generator# 
H5/230 volt# single phase# 

50/eO cycle# or 230 volt# 

3 phase# 50/60 cycle# cost 

$1,350 to 1,800 

$500 to 1,000 


Fairbanks# Morse, or Gnan# or 
Kohler# air-cooled or water- 
cooled engines (vith provision 
for manual or electric start 
available)* 




Site 

10 tew min 

15 kv max 

3*5 kv min 

5 tew 


Weight 

800 to 1,700 lb 

24 © to 525 lb 


Price of blower with attached 
electric motor 

$400 

$300 


.provide for rel i abili t y in starting the incinerator motors or to provide a 
reserve for other needs. For use at high altitudes# the normal gasoline 
engine vauld have to be modified in order to maintain sea-level power out¬ 
put. 



Ik 
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August 


rate may occur because the reduced agitating- action result la ilewe?' fuel* 
air ratio and- thus in a %Wi&* £lue*gas temperature. la our work, the extent 
of this effect was estimated On the basis of a comparison of the fiue*@os.' 
fempefatures te field tests made by you ethi^er altitudes with those Oh* 
tsined previously during experimental burning in our laboratory at an altitude 
cf 'slightly nater 1,000 ft* 'la- addition to those two factors* other pertinent 
conditions associated with flow resistance were taken .into account in - 
eetlffisting burning rates at‘ -hieiier altitudes* fhese conditions included 
il) damper setting* (2) length, of stack* (3§ the possibility Of using a cyclone 
duet collector* ana (4) the effect of -the poser limitations of the electric 
motor on the closer* 

fables 2 .end % show the. estimated burning rates for the Model 1 
Slid Model 2 units* respectively* (|| at three altitudes *. %fQ0* ; 4,000 m&p- 
8,000 ft* (a) with different blewer-wheel siees end speeds, ( 3 ) wifjih or- with-*. 
Out a ftdl-flow cyclone collector* and (4) with a short or long: stack. - 
She burning rates are’ ejqpressed .in terns of per' cent' of a standard rate* which 
is defined In a footnote to each table. She percentages shown in parentheses 
reflect only the expected mass flow rates of -air through the units) the burning 
rates at higher altitudes will be at least as lew as those corresponding to 
-these values. $he lower percentages which -are not in parentheses represent 
our best estimates of the burning rates under 'the various, conditions and 
reflect all -Of' the abcve»indicated factors and conditions) we believe that 
these estimated percentages are- accurate £ $ per cent for' the altitudes used 
in these: tables* ■ . 

ihe data eh 0m in 'fables- 2 and 3 were discussed with you and your 
associates on -dune $ and i. fheir conclusion was that -the reduction in 
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Hotel ®ie standard rate used, corresponded to s^roxiiaateiy 100 ib per hr. . .. 

btarningrates are given la testes of get cent of a standard. rote*/ Obtained 
-with an ll-*5/o*in.“aiateeter blower ■wheel at 2*900 rps at @0 altitude at about 
1*000 ft and with a short, stack, foa? any specific kind of paper.- 
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burning ®b higher- aititudes was significant even without' m fulX*flcrt? ■ 
cyclone collector used- in the system* and thatan&aditian&X reduction caused 
by the tack pressure of a collector codd apt: he tolerated. fa addition, they 
refatit’Cfy ’lasc'gO eise of a edlX^or heat- • •■ 

emitted from itduring : operation would be disadvantageous ■ atmcay : sites* - - 
1 •' ■ ■'. : : Daring the meeting on dune 6, decisions were also made regarding the 

selection Of the sites of wheels for the blowers as shown in fables '2 end % 
For the Model 2 incinerator, the maximum wheel size of i2-i/^ia. diameter was 
chosen, instead of ■ the' diameter size previously selected, and Was 

to be incorporated $n the present two motor*blewer assemblies. Ms will • 
provide a elicit 'reserve in blower capacity* to canpensate for a alight 
increase $$ altitude or stack .length* ■ ike previously selected wheel size 
of 15*l/2-in. diameter far'the blower of the Model 1 Incinerator can be 
readily Changed to larger.-sizes as shewn .in fable 2; it Was decided that the- 
selestica of a .specific wheel site for use at the higher altitudes will be 
.made stfesi^a^y* : '^<m-additicp^ jNbdel % units- ai^ procured*- 

A further studyof the possibilities and probabilities of maintain* 
iag the maximum btsrafagrsie at the hi$i-er altitudes is in progress:* Mthough 
the air flow can be increased to compensate for the reduced air density at the 
. higher altitudes, a .limiting , value for the air flow'will, be reached when the 
velocity of the air and the, resulting agitation action become great' enough 
to lift the paper from the burning bed cad to. plug the grid* tflhus, it .appears 
that the maximum binning rates achievable, regardless of 'the blower capacity# 
will be limited to values which decrease progressively 'below 100 per cent: as 
. the.'service altitude increases above 1,000 ft* Accordingly, it. is •ejected 
. that those burning rates which are close to 100 -per Cant at the 4,000 .and. 
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3,000-fi altitudes as listed ■ la fables 2 and 3 should j^obably fee revised 

by a few per cent on the hails of this paper*li£tiag limitation (as 
was discussed with you on July i$|* • ••• • ' •-• •■'• •••■''< 1 . ; - '. ; i >'’■ • ■ - 1 . 

■.. ■ ■ . IMfd' th& tfcd 0 this' rejortpe:Hed,. amp I2^1/2*:lnf#31^0162? Wheels 

mm . procured and installed, t and appropriate damper settings were ■ being' 
determined*... the effort remaining to he performed directly on the unit is ; 
to conduct burning experimeais ; with both aqtor^biower compartments at blower 
speeds corresponding io’ 50 «cycle and 60*cycle operation* Also, final : estimates 
of the effect of altitude on the v burning fetes wHl he prepared* end included 
in the.eumtmsry report*- Additional work: will, be dome m the working drawings, 
©ad a list of appropriate precautions which merit 'attention dtiring- fabricatioa 
Will be prepared} e^pieiion of these Is expected by. about August 1$* - ; • 

, — fhe total appropriation on this fask Order Was $ 10 , 633 .' • As of 

duly i^Sl, the unexpended balance was approximately $ 1 , 300 * 
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